Abstract-Cloud computing refers to adopting advanced virtualized resources for high scalability that can be shared with end users. Utilization of this technology is expediting in the world to intensify the potential of cloud computing based on E-learning in higher education institutions. Due to various apparent reasons, some higher education institutions are disinclined to relocate internal services to cloud services. To develop a model for utilizing E-learning based on cloud computing is the focal point of this paper, which is based on two prominent theories: The FitViability Model and Diffusion of Innovation, in addition to information culture factors. The main purpose of this model is to investigate the significant factors to exploit the cloud in the enhancement of E-learning in higher education institutions.
Introduction
Cloud Computing has changed the meaning of information technology (IT) [1, 2] , effectively on providing various services of the Internet and communication with multiple servers simultaneously. Institutions can very effectively access various applications, with the help of different cloud features like Virtualization, Broadband Internet, and Faster Connection. However, this technology known as the new trend in the world of information technology has an enormous impact on different institutions [3] .Educators in institutions can access their applications such as E-Learning and other applications with the help of this emerging technology "Cloud Computing" [4] without upfront infrastructure. There will be no problem of power and storage for the authorized users and employees of the various business sectors due to cloud computing.
Furthermore, [5] states that higher education system takes the credit of developing the infrastructure as the innovator of networking and high-performance computing because of its convenience to the academic services based on the cloud for the optimization of a wide area, networking performance and support of necessary applications of data mining. This emerging technology has also accelerated the adoption of multiple innovations in various institutions. Moreover, the vital resources and facilities of cloud computing Technology, which is highly essential in academia, are very systematically listed.
Public and private Institutions have proposed a comprehensive and complete introduction to cloud computing [6] . E-Learning based on cloud computing in higher education institutions as stressed in this paper could be utilized adequately, since it is a very cost-effective technology and also due to its manifold benefits. In addition, cloud computing has led to the enhancement of the productivity and experience of IT staff members in different academies.
Cloud computing can provide a basic attendance check for day-to-day access to be a gateway to ease access to different applications. Consumerization, a trend of using and discovering technology for personal tasks and utilization [7] should be fully utilized in higher education institutions which can enriched students' technology-enabled education and minimize conventional physical attendance for lecture sessions. Through cloud computing, the overall work of administration and students reduce to a large extent because no more manual work will be assigned to students and teachers. The adoption of cloud computing in the higher educational institution is profitable for both administration and students of those institutions. However, the requirement of hardware and software cannot be disregarded. The shifting of work onto the cloud is necessary for the efficiency of work and saving of time. Certain tools to utilize cloud such as; cheap devices for access, web browser's configurations, broadband Internet without wireless hotspots are required by all institutions [8] .
In spite of all above -mentioned cloud computing utilities, some of the institutions are reluctant to transfer their internal services to cloud services due to many factors [9] . In addition, in the literature, relatively few studies investigate E-learning based on cloud computing adoption in the context of higher education Institutions [10] [11] [12] [13] [14] . There is an absence of studies, investigating the influencing factors of E-learning based on cloud computing in higher education institutions context [9, 15, 16] . Moreover, in developing countries, there are several challenges faced by the adoption of cloud computing among the higher education institutions [10] , including the lack of IT infrastructure, the economic, social, cultural and IT knowledge and skills among people and infrastructure factors [10] , [17] . These factors and challenges will be analyzed in this paper based on recent literature review [18] . This study, therefore, proposes a model to explore the factors influencing higher education institutions to adopt E-learning based on cloud computing. Here, most renowned IT adoption theories like DOI [18] and Fit-Viability theory [19] will be conducted. This paper will be structured in four main sections to make a clear understanding of the proposed model. In the first section, there is an introduction with clear definitions of cloud computing and its overall usage in higher education institutions. The next section is about the theoretical background of cloud computing and higher education institutions, the concept of cloud computing and technology adoption theories, the third section is about the conceptual model and research hypothesis of cloud computing for acquiring the viability and relevance of technology and information culture of cloud computing. Moreover, the last section consists of the overall discussion of the conclusion of research and future work.
I. THEORETICAL BACKGROUND

A. The Concept of Cloud Computing
Cloud computing is an innovative concept in the vast field of IT, which offers a lot of services that function in multidimensional directions. Its models are [19] ; software, platform, and infrastructure. Software as a Service known as (SaaS), provides utility tools to clients concerning the provision of applications that work on the cloud infrastructure, which is unable to regulate its hardware or the operating system. CRM, ERP, and web conferencing come under such applications, their access to clients is ensured by the SaaS. Primary sources of SaaS are Google and Citrix. Platform as a Service (PaaS), is a category of cloud computing that concerns the ability of clients to employ virtual servers. Moreover, this service is to ensure that the clients can efficiently plan, structure, examine and install applications. It demonstrates, that PaaS facilitates clients by ensuring a high-level program, all the while, ensuring reduced difficulties. PaaS providers include Azure, Google App Engine, and Amazon AWS [20] . Infrastructure constitutes one the fundamental aspects of cloud computing that further influences its other branches. Infrastructure as a service(IaaS), demonstrates its operations by facilitating the function of operating systems, housing, and sustaining the different tools on the part of clients. Monitoring of administrative activities, internet connectivity, and reducing the total ownership costs, are the fundamental attributes of IaaS. Nonetheless, in the maintenance of basic cloud infrastructure, it is essential to acknowledge that IaaS does not play any significant role. Such functional IaaS includes Google, IBM, Amazon, and many others. Moreover, in various higher education institutions, for the adoption of cloud computing the deployment models are highly stressed upon and also These institutions can select the proper services model based on their infrastructure, human and financial resources they possess. The different models of cloud development project are classified on the basis of their size, accessibility, and its ownership. Some of these essential deployment models include; public cloud, private cloud, community cloud and hybrid cloud. The most suitable reflection of cloud hosting is the "Public Cloud," which utilizes this technology offered by a publicly-accessible network. It tends to provide infrastructure and many other services to numerous clients, by exhibiting the varied services of its Cloud Computing provider.
Another form is "Private cloud" which is an internal cloud and offers services to a single client contrary to the services of the public cloud. The environment in this form is restricted by a firewall, which falls directly under the supervision of Information Technology (IT) and the sole proprietor of this cloud service is a specific organization that provides this technology. The modern form of cloud model is "Community Cloud," which is vastly shared by many organizations of the same community and it facilitates its users to have a similar design of computing understanding. Multiple servers, that are strongly connected,, depict characteristics of various cloud model categories, which are a part of the hybrid model, forming the last and the most common deployment model, denoting an intermingled form of Cloud Computing. The services of this cloud model, nurtures the versatility of its usage. To enable E-Learning or any other business,the higher education institutions select the most suitable deployment model based on the community size.
B. Cloud Computing and Higher Education Institutions
In the world of information technology, cloud computing has generated a remarkable impact all over the globe as the most advancing technology. It will be a major breakthrough in the future for storing data and accessing the Internet from different locations [8] . However, The cloud covers numerous models and features, to access and secure data and internet from various devices and locations such as educational sectors. In addition, it also provides exceeding data storage and speed of connectivity, which is essentially required by the educational institutions. Pluzhnik and Nikulchev [2] States that, cloud computing can be essential for higher education institutions since the concept and criteria of studies are changing and this technology has quick access to the internet and large capacity for the data storage.
There might be some emerging restrictions for the adoption of cloud computing, due to a large dependence of this technology on utilization and environment of the higher educational institutions. The adoption of this technology largely depends upon utilization and the environment of higher educational institutions which can also cause the restrictions for adoption of cloud computing. Its application model is determined by the different features of Cloud Computing. [7] . As mentioned above, cloud computing is cost-effective for the operations of computation and data storage. The various features of cloud computing are; dynamic scalability, disaster recovery, virtualization technology, optimal server utilization and on-demand cloud services, which are helpful to boost the adoption of cloud computing and provide the facilities of accessing the internet and other applications from anywhere and from any device [21] .Dynamic scalability elevates the additional processing buffer of cloud computing with no further investment by the institutions. Disaster recovery is the core feature of Cloud Computing enables faster recovery of available information from different sites in making it more efficient and effective. However, the plans of disaster recovery are reduced by this technology, for the infrastructure of information technology in higher education institutions. Virtualization,being another important feature of Cloud Computing, indicates that the elements of computing are not real and it also expands the capacity of the hardware and simplifies the process of reconfiguration in various software [22] .
C. Technology Adoption Theories 1) Fit-Viability Model
Fit-Viability model has been used specifically to address the adoption of a new technology. Tjan [23] derived a fitviability model from the task-technology fit (TTF) model proposed by Goodhue and Thompson [24] . In 2001 FitViability theory was proposed to evaluate Internet adoption (ecommerce) in organizations. "Fit measures the extent to which new technology is consistent with the core competence, structure, value, and culture of organization". "Viability measures the extent of the value-added potential of new applications, requirements of human resource, capital needs and so on". The basis of measurement for fit criteria is technology characteristics adopted from DOI theory, while organization, economic and IT infrastructure criteria are the various basic measures for viability.
2) Diffusion of Innovation theory
Rogers [25] ; developed and published Diffusion of Innovation Theory (DOI) in his book, 'Diffusion of Innovation, 'where he synthesized more than 508 diffusion research articles, to describe the adoption of innovation among individuals and organizations. Rogers [25] believed that to encourage the spread of innovation, the four main elements are: innovation, communication channels, time, and a social system. In addition, the organizations or individual's decision to adopt or reject an innovation [26] , depends on DOI model ,which holds the five factors or intrinsic characteristics of innovations -relative advantage, compatibility, complexity, trialability, and observability-influence In this research, we adopted the three most important factors leading to consistent and significant relationships innovation adoption (relative advantage, compatibility, complexity), as mentioned by Tornatzky and Klein [26] to study their effects on E-Learning based cloud computing adoption in higher education institutions, besides Fit-Viability model factors and information culture factors.
D. information culture factors
Information culture is defined by Davenport and Prusak [27] as "patterns of behaviors and attitudes that express an organization's orientation toward information". Organizational culture continues to be cited as an important factor in the success or failure of information systems (IS) adoption [28] .Mukred, et al. [29] stated that there is a link between the development of Information System and the development of information culture. In addition, a major challenge to the development of Information System in organizations is the absence of an information culture. Information integrity, information formality, information control, and information proactiveness are the four information behaviours and values as factors that have been used in this study, influencing the adoption of E-learning based on cloud computing in higher education institutions.
II. CONCEPTUAL MODEL AND RESEARCH HYPOTHESIS
The main objective of this study is to develop a model for adopting E-learning based on cloud computing in higher education institutions, focusing on the internal organizational factors that determine the adoption. Through the model formulated in this study, it is attempted to identify the internal organizational factors that may contribute to the surging adoption of E-learning based on cloud computing in higher education institutions. The proposed research model is developed according to Fit-Viability Model [23] , Diffusion of Innovation theory [30] and information culture factors adopted from [31] . As shown in Figure 1 . The research model illustrates the formation of Fit-Viability Model and information culture factors that effect on adoption of E-learning based cloud computing.
There are several studies that relate the Fit-Viability Model to information technology innovations adoption. For example, Liang, et al. [32] studied the adoption of mobile technology based on the Fit-Viability framework. Another study investigated the factors that affected cloud computing adoption as a part of public sector organizations' alternatives to implement e-government services and developed a research model based on Fit-Viability Model and Diffusion of Innovation [33, 34] . Their findings indicate that it is needed to consider factors affecting the two dimensions; Vit and Viability, in taking a right decision to adopt cloud computing in an e-government context. The proposed conceptual model has been formed and grouped in three dimensions as shown in Fig.1 . based on the factors investigated from previous studies between E-Learning based on cloud computing and technological characteristics. The Fit is the first category of the proposed model defined as the extent to which E-learning based on cloud computing is consistent with the specific requirements of higher education institutions. In this study, The Fit refers to measure the extent to which new applications are consistent with core competence, structure, value, and culture of the organization [23] . It is measured by identifying and assessing the impact of ELearning based on cloud computing by using DOI factors derived from Rogers [18] DOI frameworks like a relative advantage, complexity, and compatibility. The relative advantage of DOI theory refers to the degree to which a development is seen as better than its ancestors [11] . For higher educational institutions, E-learning based on cloud computing possess the relative advantages such as; large capacity of storage data and access to any application or broadband Internet, through any device from any location. Complexity refers to the degree to which advancement is seen as being hard to utilize or get [12] and it largely decreases the barriers for educational institutions and leaderships of IT and made this technology fit for providing high-quality academic services by the adoption of E-learning based cloud computing. Compatibility is the other factor adopted from DOI theory, which is related to integration and it refers to the degree to which a steady development is identified with the current values, needs, and encounters of potential adopters [14] . The proposed model shows that compatibility of technology to share the different interfaces and data to the cloud and make this technology fit for the higher institutions.
Viability is the second dimension, used to measure the extent of the value-added potential of the requirements of the new applications [23] . It constructs and covers the different factors for enriching E-learning based cloud computing technology of higher educational institutions, as it is very effective for sound decision making and covers cost reduction and their readiness for IT. The attitude of the management towards the relevant technology, and the level of support and devotion for its adoption [11] is based on Decision making, which forms one of the most prominent factors of viability. Through this factor, viability reflects the improvement in decision making, before the adoption of E-learning based cloud computing in higher educational institutions. Cost reduction refers to the amount of nancial and human resources S&T institution invests, to implement and manage cloud computing. [8] . It is another important factor, viable for the adoption of Elearning based cloud computing in higher educational institutions and also shows the reduction of cost in accessing the internet and in the storage of large data by utilizing the cloud.
IT readiness, being the third factor of viability dimension, refers to the degree of readiness of the IT infrastructure and the human resources in terms of cloud computing [35] . In this proposed model, it shows the viability of higher educational institutions and cloud computing technology and describes their readiness before adopting the cloud computing technology for a safe adoption. Another component covered by the proposed conceptual model is information culture, which focuses on the factors like information integrity, formality, control and reactiveness, that make this model highly responsible for the adoption of E-Learning based on cloud computing in higher education institutions. Information integrity refers to data Integrity, which assures the reliability and trustworthiness of data [36] and it deals with the errors or issues for the safety of data of students and staff used for cloud computing technology. Information formality refers to the intentional dependence on regulated data, as opposed to casual sources [36] , and it shows the formality control and reactivation of data after the adoption of cloud computing technology at higher educational institutions.
This model enables the users for a prompt attainment of the solutions, for different issues, at various academic levels, which are proposed for the adoption of cloud computing in higher educational institutions.
Information control refers to data control which characterizes the specific approaches of the utilization of data that either hinder or support certain practices [36] . The decision makers are able to screen and control operational exercises with the utilization of data. For a better result, those capacities are vital for key arrangement and to settle various business disputes. Essentially, these control systems are identified with an individual's execution of the exercises, which are wholly related to the association's execution [37] . [38] . Information control is set on certain principles of negative data control and defines limits for circumstances leading to uncalled conduct, it thus gives an instrument to acquire a desired conduct and accomplishments pre-set by the firm.
Information pro-activeness refers to a state of mind to choose and applies new data quickly in a business domain because of fast changes and vacillations in the earth leading to advanced development both in features and administration [36] . Proactiveness is paying special attention to indications of progress in the earth and suspecting certain foreseen conditions which include data shifting forward and backward. In addition, status and capacity of comprehension, and reacting to what has been learned is another part of proactiveness. As indicated by [37] data proactiveness could be influenced by data trustworthiness. Based on our proposed conceptual framework model discussed above, our research will be guided by the following hypotheses; H1. Relative advantage positively influences the fitness of cloud computing to HEIs' computing needs to adopt E-learning based cloud computing.
Relative
H2.
Complexity negatively influences the fitness of cloud computing to HEIs' computing needs to adopt E-learning based cloud computing.
H3.
Compatibility has a positive impact on the fitness of cloud computing to HEIs' computing needs to adopt E-learning based cloud computing.
H4
. tness between the nature of cloud computing and task characteristic is a critical factor for HEIs to adopt E-learning based cloud computing.
H5.
Decision makers positively influence the viability of cloud computing to adopt E-learning based cloud computing in HEIs.
H6. Cost reduction economically influences the viability of cloud computing to adopt E-learning based cloud computing in HEIs.
H7. IT readiness positively influences the perceived viability of cloud computing to adopt E-learning based cloud computing in HEIs.
H8.The viability of cloud computing positively influences HEIs' intention to adopt E-learning based cloud computing.
H9
. Information integrity will have a positive influence on E-learning based cloud computing adoption by HEIs.
H10
. Information formality will have a positive influence on E-learning based cloud computing adoption by HEIs.
H11
. Information control will have a positive influence on E-learning based cloud computing adoption by HEIs.
H12
. Information pro-activeness will have a positive influence on E-learning based cloud computing adoption by HEIs.
III. CONCLUSION AND FUTURE WORK
In this study, a new conceptual model for E-learning based on cloud computing adoption in higher education institutions has been introduced. The developed research model is supported by two dominant theories in the field of adoption of new technology, the Fit-Viability Model, and Diffusion of Innovation, in addition to information culture factors. In the proposed adoption model, 12 hypotheses are developed to show the role of Fit, influenced by technological characteristics factors adopted from DOI theory, such as Relative Advantages, Compatibility, and Complexity; Viability influenced by organizational, economic and infrastructure factors, such as Decision Makers Supports, Cost Reduction and IT Readiness factor's and information culture factors such as Information Integrity, Information Formality, Information Control and Information Pro-activeness; all having a positive relationship with HEIs' intention to adopt E-learning based cloud computing. The formulation of the proposed research model is based on the empirical validation of the concepts taken from different research studies of IT, adopted at numerous organizational levels. Therefore, the constructs proposed in this model is needed to be empirically validated. The next direction for this research is to collect data from the various Higher Education Institutions in Oman, in the future, in order to support the hypotheses of the proposed research model. In addition, if this model is credited for the adoption of E-Learning based on cloud computing, it can be exploited further to see whether its result corresponds to the contexts of other countries and other IT innovations.
